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BBeaeHHe 

B nocnellHHe I'Oilhi npH uccnellOBaHHH SIIlepHbiX peaxuuil: c BhineTOM aa

psnKeHHhiX 'i8CTHU CUHHTHnnSIUHOHHbie C'ieT'iHKH H HOHH38UHOHHhie KBMepbi C 

ycneXOM 38MeHSIIDTCSI nonynpOBOilHHKOBbiMH AeTeKTOpBMH. 0AH8KO AnSI H3yqe

HHSI peAKHX peaKUHil: ( THll8 peaKUHH (n, a ) Ha pe30H8HCHblX RtoltTpOH&X 

B o6naCTH TR>KenhiX Slllep), I'lle Hy>KH8 601Iblli8SI CBeTOCHna, HOHH38UHOHHbi9 

KaMephx coxpaHRIDT CBoe 3Ha'!eHue. 

3JleCb OllHC8H8 MHOI'OCnOii:HaSI HOHH38UHOHH8SI KaMepa C 06IIIHM U9HTpa1Ib

flihiM npOBOflO'iHbiM KOflfleKTOpOM, KOTOpaR npH 3H8'iHTenbHOl!: pa6oqel!: nnoxua

llH HMeeT ManyiD aneKTpH'ieCKyiD eMKOCTb, 'iTO ll03BOflSieT nonb30B8TbCSI TOlib

KO OllHHM TpaKTOM aneKTpOHHOI'O yCHfleHHSI. 

KoHCTPYKI!HH KaMepbi 

0CHOBHbl9 XapaKTepKCTHKK HOBO!!: K8Mepbl KCCneAOBanKCb Ha He6onb

lllOM MaKeTe, KOHCTpyKTKBHOe o<flopMneHKe KOTOpOI'O npeACTasneHO Ha pKC.l ,2. 

B AIDpaneBhil!: uunHHilP noMemaeTCR xacceTa, cocTORIIIaR K3 'ieThxpex napan

nelibHhiX aniDMKHKeBhiX nnaCTHH llKBMeTpOM 160 MM C OTBepCTKSIMK B IIeHTpe 

llHaMeTpOM 40 MM. nnaCTHHbl KpenSITCSI H8 TeljlnOHOBhiX CTOn6HK8X K Kpbiiii

Ke KaMephx. PaccTORKKe Me>KAY nnaCTHHaMK - 50 MM. nnacTKHhi BhmonHHIDT 

p01Ib BbiCOKOBOlibTHbiX anexTpOAOB, Ha KOTOpbie HBHeCeHO BellleCTBO MHllleHK. Polib 
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co6HpaJOm ero ::meKTpona BbmonHSieT MeAHBSI npoBonoxa .S . = 1,0 MM • .D.n.11 

TOI'O, 'IT06bi aneKTpH'IeCKOe none 6binO 6onee OAHOpOAHblM1 K xonneKTOpy 

TipHD8HB8!0TCSI KOnbU8 '.s =9() MM B npOMe)l{yTK8X Me)!(AY nnaCTHH8MB • .D,nSI 

yBe nH'IeH HSI acpcpeKTHBH OCTH C06Hp8HBSI 3apgoa BOKpyr nnaCTHH TIOCTaBneH 9 K

p aH H3 M ellHOH cponhrH, KOTOpbli!. HMeeT DOTeHUHan nnaCTHH. Pa60'IBM I'830M 

SIBnSieTCSI CMeCb aproHa (98%) c C0 2 (2 %) npH AaBneHHH P =2 aTM. 

Hanp SI)!(eHHe Ha nnacTHHax V =2100 B. 

XapaKTepHCTHKH neTeKTopa 

B )leTeKTOpe HCTIOJib3yeTCSI TOnhKO aneKTpOHHSSI KOMTIOHeHT8 HMnynhca. 

HaAO 38M eTHTb, 'ITO Ha6nJOA8eTCSI OTHOCHTenbHO 60JibiiiOi!. pa36poc BpeMeHH 

H8p8CT8HHSI HMTIYnhCOB OT a - 'I8CTHU 1 BbineTa!OIUHX C p83Hb!X TO'IeK M HIIIe

Heii , 'ITO CBSI38HO C 60JibiiiOi!. HeO)lHOpOllHOCTb!O nonSI B KSMepe. 3TOT p83-

6 p o c y M eHbiii8eTCSI C TIOBb iiiieHHeM TIO)l8B8eMOI'O H8 nnaCTHHbl HanpSJ)!(eHHSio 

0AH8KO OH OCTaeTCSI AOSOnbHO CyJUeCTSeHHbiM, 'ITO 38CT8SJISieT 6onee SHH

MaTe JibHO OTHeCTHCb K SbJ6opy TIOJIOCbl nponyCK8HHSI yCHJIHTeJISI1 'IT06b i He 

yxyAIIIHTb 8MTIJIHTYllHbiX Xap8KTepHCTHK )leTeKTOpa. C Uenh!O onpeAe JieHHSI p83-

p eiii8JOIUeil CTIOC06HOCTH AeTeKTOpa H8MH 6bm CHSIT 8MfiJIHTYAHb!H cneKTp HM

n y nbCOS OT a - 'I8CTHU llSYX HCTO'IHHKOS ecTeCTSeHHOI'O ypaH a llH 8Me TpOM 

2 C M , OAHH H3 KOTOpb!X p 8 CTIOJ18I'8JICR OKOJIO OTBepCTHSI S TIJI8C TH He, A p yroi! -

y e e x p8SI. 

AMnJIHTYA HOe p 8 cnpeneneHHe HMny nhCOB H306p8)!(eHo Ha p Hc . 3. Paape

IIIeH H e aeTeKTOp8 coCT8 SJISieT 7,5% c,nSI . E a =4,5 Mas. XoTSI s o sp e MSI H3-

M e p eHH i!. p 860'I8SI CMeCb K8Mepbl He TIO)lSepi'8JI8Cb O'IHCTKe, y MeHbiiie HH e C HI'

H8n8 38 C 'IeT aarpSI3HeHHSI I'838 He npeBN III8JIO 1,5% nocne 150 'Iacos p86o-

T blo 

nocTOSIHHbl ii cpOH AeTeKTOp8 1 KOTOpbli!. S npH HUHne o6yCJI8BJIHS8eTCSI pe-

I'HCTpaUHei!. KOCMH'IeCKHX nyqeii, a - p8AH08KTHSHOCTb!O M8TepH8na, H3 Ko-

TOporo DOCTpOeH AeTeKTOp, H HeKOHTpOnHpyeMb!MH npo60SIMH S I'83e1 B HH

Teps8ne 9Hepi'HH O'T 5 llO 10 Mas COCTaBnSleT •10 BMn/qac. 

0'1eHb S8)!(H0i!. XapaKTepHCTHKOH AeTeKTOp8 npH HCCne)lOS8HHH pe8KUHH 

(11, a) SIBnSleTCSI B03M0)!(H0CTb p860Tbl B 6onbiiiBX fiQnSIX y -KS8HTOB /1/, 

TIOCKOnbKY OTHOIIIeHHe Ce'leHBl!: u(n,y)/u(n, a) COCT8SJISleT 106-109. 

YIHTeHCHBHbiH cpOH y - KB8HT OB Bbl3biB8eT B Ae T eKTOpe AB8 

HbiX acpcpeKT8: 1 ) B03p8CT8HHe ypOBHSI IIIYMOB 38 C'IeT TIOSIBJieHl! 

60JiblllOH 8MTIJ1H T YAbl B pe3ynhT8Te MHOI'OKp8THbiX H8JIO)!(eHHH H 

}' - KB8HTOB; 2 ) HCK8)!(eHHe aneKTpH'IeCKOI'O TIOJISI B pa6o'IeM 

AeTeKTOpa H3- 38 TIOSIBJieHHSI HOHHOI'O 06JI8K8 , B03HHK8JOIIIei'O Tip ! 

ny'IeHHH. 3TH acpcpeKTbl npHBOASIT H yxyAIIIeHH!O aaepreTH'IeCKOI'O 

AeTeKTOp8 . l.J: T06hi OUeHHTb BJIHSIHHe aTHX cp8KTOpOB, AeTeKTOp 6 

137 ( 9 
I'8MM8- H3Jiy'IeHHeM OT Cs 10 y /cex). npH aTOM He He 

3aMeTHoro yxyaiiieHHSI p83peiiieHHSI, a npH nopore Bhiiiie 5 MaB 

OT CY T C T BOB8JI8 pei'HCTP8UHSI y - KB8HTOB ( < 1 HMTI/'IaC). 

B OTIHC8HHOH BbiWe K8Mepe , B OTJIH'IHe OT HOHH38UHOHHOH Ka 

KOH, p83p9III8!0lll8SI CTIOC06HOC Tb TIO aHepi'HH B nepByJO O'IepeAb C 

OTHOCHTeJibHO 60JiblllHM BJIHSIHHeM 38pSIA8 HOHOB H8 8MTIJIHTYAY 

a T OH TipH'IHHe aHepreTH'IeCKOe paapeiiieHHe He MO)!(eT 6NTb 

200 +- 250 xaB (anSI E a =5 MaB) . KpoMe Toro , HMeeTCSI HCKl 

TIJIHTYA HMTIYJibCOB , CBSI38HHOe C IIIYM8MH YCHJIHTeJISI , 'ITO npHBO. 

BO'IHOMY yxyaiiieHHJO aaepreTH'Iecxoro pa3peiiieHH SI . T 8KHM o6pa; 

H3 yCJIOBHH, TipH KOTOpOM cpeAH9KB8Ap8TH'IHOe OTKJIOHeHHe 8MTIJ1H ' 

COB He npeBhllll8e T 200 - 250 KaB , MO)!(HO TIOCTpOHTb AeTeKTOp 

TIJ10lll8Ab!O 3 ,5 M2; npH aTOM aneKTpH'IeCK8SI eMKOCTb KOJIJieKTOJ 

TOJibKO 300 ncp, 'ITO B 20 pa3 Mli!HbWe 9MKOCTH HOHH38UHOHHOH K81 

KOH TOil ~e pa60'Ieil TIJIOlll8AH. 

3aKnJO'leHHe 

P83pa60T8H8 H HCCJie)lOS8H8 MHOI'OCJIOHH8SI HMTIYJibCH8SI 

H8SI K8Mepa C UeHTp8JibHb!M TipOSOJIO'IHblM KOJIJieKTOpOM 1 KOTOpe 

CJieAyJOIUHMH X8p8KTepHCTHK8MH: 

1. Yl MeeT T8KOe )!(e aaepreTH'Iecxoe p83peiiieHHe , K8K H u : 

K8SI K 8 Mep8, H O npH T ex )!(e r868pH T 8X p860'I8SI nnoiiiallb ee MO 

T e JibHO npeBbllll8Tb p860'IY!O TI JIOIII8llb U H JIHHllpH'IeCKOH K8Mepbl, 

SbiiiieHHe p8CTeT, K8K R/ a , rae R - paAHYC UHJIHHAp8, 8 -

Me)!(Jly !1J18CTHH8 MH . 
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J.1HTeHCHBHblfl ¢JoH y - KB8HTOB Bbl3biB8eT B .rteTeKTOpe AB8 OTpHU8Te1lb

HbiX s¢J¢JeKTa: 1) B03paCT8HHe ypOBHH lliyMOB 38 C'leT llOHB1leHHH HMllY1lbCOB 

601lblli0H 8Mll1IHTY!lbl B pe3y1IbT8Te MHOI'OKpaTHb!X H81IO>KeHHH HMllY1lbCOB OT 

y - KB8HTOB; 2) HCK8>KeHHe 31leKTpH'IeCKOI'O ll01IH B pa60'I9M llpOMe>KyTKe 

.rteTeKTOpa H3-38 llOHB1le HHH HOHHOI'O 061l8K8, B03HHK8IDIJl9I'O llpH I'8MMa-o6-

ny'leHHH, 3TH s¢J¢JeKTbl llpHBOAHT H yxy.nrneHHID 3HepreTH'I9CKOI'O pa3perneHHH 

.rteTeKTOpa, l..JT06bi OUeHHTb B1IHHHHe STHX <jJaKTOpOB, .rteTeKTOp 6b!1I o6ny'leH 

raMM8-H31ly'leHHeM OT 
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Cs ( 109 y leeK). DpH S TOM He aa6niD.nanocb 

3aMeTHoro yxy.nrneHHH pa3perneHHH, a npH nopore Bbirne 5 MsB npaKTH'IeCKH 

OTCyTCTBOB81l8 pei'HCTP8UH51 y -KB8HTOB ( < 1 HMn / qac), 

B OllHC8HHOH BbiWe K8Mepe, B OT1IH'IHe OT HOHH38UHOHHOH K8Mepbl C CeT-

KOfl, pa3pewaiDwaH cnoco6HOCTb no SHeprHH a nepByiD oqepe.rtb onpe.nenHeTCH 

OTHOCHTe1lbHO 601lbWHM B1IH51HHeM 38p51A8 HOHOB Ha 8Mll1IHTYAY CHI'H81!8, Do 

STOfl npH'IHHe 3HepreTH'I9CKOe pa3perneHH9 He MO>K9T OhlTb nyqrne '19M 

200 ~ 250 KSB (.nnH Ea =5 MsB). KpoMe Toro, HMeeTCH HCKa>KeHHe aM

nnHTYA HMllY1lbCOB, CB5138HHOe C IDYM8MH yCH1IHT91IH, 'ITO npHBOAHT K !!008-

BO'IHOMY yxy.nweHHID saepreTH'IecKoro pa3peweHHH, TaKHM o6pa3oM, HCXOAH 

H3 ycnOBHH, llpH KOTOpOM Cpe.rtHeKB8Ap8TH'IH09 OTK1IOHeHH9 8Mll1IHTYA HMITynb-

COB He rrpeBbliJl8eT 200 250 KSB, MO>KHO llOCTpOHTb .rteTeKTOp C p800'19H 

II1!01Jl8!lbiD 3,5 M 2 o DpH 3TOM 31leKTpH'I9CK851 eMKOCTb K01l1!9KTOpa COCT8BHT 

T01lbKO 300 rr¢J, 'ITO B 20 pa3 Mli!Hbille eMKOCTH HOHH38UHOHHOH K8M9pbl C CeT-

KOH Tofl ~e pa6oqefl rrnowa.rtH. 

3axnro'le Hne 

Pa3p800T8H8 H HCC1!9AOB8H8 MHOI'OC1IOHH851 HMllY1lbCH8H HOHH38UHOH

H851 K8Mepa C U9HTp81IbHbiM IIpOB01l0'1HbiM K01!1l9KTOpOM, KOTOp8H o6na.rtaeT 

C1l9AYIDlliHMH X8p8KT9pHCTHK8MH: 

1, J.1MeeT T8KOe >Ke 3HepreTH'I9CKOe pa3perneHHe, K8K H UH1IHH.rtpH'I9C

K851 KaMepa, HO rrpH Tex >Ke ra6apHTax paoo'laH nnoma.rtb ee MO>KeT 3HB'IH

TenbHO npeBbllli8Tb p800'IYID ll1l01118Ab U H1IHH.rtpH'19CKOH K8Mepb1 0 H STO npe

BbillieHHe pacTeT, KaK R/ a , r.ne R - pa.nHyc UH1IHH.rtpa, a - paccTOHHHe 

M9>KAY !11l8CTHH8MH, 
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2. HMeeT He6ollbwyiO <~neKTpH'IeCKYIO eMKOCTb, KOTopag cna6o aaBHCHT 

OT pa6oqeA nnomaaH aeTeKTopa; <~To ynpomaeT <~neKTpoH&Ky. 

3. Yao6Ha ang pa6oTbi B HanpaaneHHbiX ny'I:Kax 'ISCT&u; npa nnocKoA 

cpopMe MHWeHB npome, 'leM npH UHnHHapa'l:eCKOA, Y'IHTblB8Tb TOnmH&y MHWeHB. 

4; J.iMeeT ManbiA llOCTOiiHHbiH cpoH H He'l:yBCTBHTenbHa K y -ny'l:aM. 

5. npocTa no KOHCTpyKUHH, CT86HilbH8 B pa6oTe B yao6Ha B 3KCnnya-

T8UHH. 

AaTOpbi 6naroaap51T H. Kapnoay, P. ~. PyMH, E. H. Heqaeay aa noMom& 

a accneaoaaHHH xapaKTepHCTHK aeTeKTopa. 

nuTepaT y pa 

1. u. KBHTeK, 10. rr. f1orroa, K. r. Po.aHOHOB. f1T3, NJ2, 90 (1967). 

PyKonHcb nocTYnHna a H3aaTenhCKB fl oTaen 

19 HoR5pH 1968 roaa. 
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P•c.l. 8J~YTpeaaee y~c1'BO IIUlNepbl. B•A AeTell:'l'opa 6e3 Sltpall 

pyJKaoro BaJt)')"N&oro II:OJKyxa. 
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Psc.l. BII}'TPesaee ycrpoAcTBO ltaMepbl. Bsa .lleTeltTopa 6e3 s~tpasa • sa
pyJKsoro Balt)'Y'Msoro ltOJKyxa. 
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PHc . 2. CXeMa KOHCTpyKUHH K8Mepbli 1 - KOnneKTOp; 2 - nnaCTHHbl MHille

HH; 3 - KOnbUB, npHll8SIHHble K KonneKTOpy B npoMe>KyTK8X Me>KJ:IY 

nnaCTHH8MHi 4 - H30nSITOp; 5 - 3Kpaa; 6 - BbiCOKOBOnhTHblli BBOJ:I 

(-2100 B); 7 - BBKYYMHblli KO>Kyx. 
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P Hc.3. A Mnn HT)'J:IHhlli cneKTp a - 'laC T HU ecTeCT BeHHoro ypaHa. 
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